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CIL Ref¥: 2831
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. Systam: ZRME " i
Subzystam: ELECTRICAL SUR-SYSTEM
Azsembly Desc: Sena Power Amplifier
Fart Numbar(s): 51140F1177-3 M FI177S
fam: .
Functlon: Metor Drive Amplifier Assembly Provades mator voitage basad an gamand Tom tcnoametor shoestnsmles.
Commutates: the molor drive voltage.  Provides hartweare suiment limiting, brake
driva, direct drive funclidra and snabies Backup diive. Erovides BiTE aimuits and
BITE verifisation for MOA.
Failure Mode: Short of one of six brake control blocking diodes.
HW Func. Bcrean Failuras
Erilicality; 2 2R AB
Mission Phi_se: Corbit
Cause{s|: Matar Driva Armplifinr Adccn by Baciup brake control becking dode fals sharl,

Brake s brake contmgt bigcking diode falls short,
Cirect Dirive brake control Digcking dicds fls shot,

Failurs sffact on
unitend Hem:

Wore! Caca:;

Redundant Pxths:

Mo @ffect until subsscuart fallums, Racundard diode st avalable.  Subsequent disds shart fresuie in lsas of isolitisn between the Brake bus,
M bus o el Select ine and the ather two gources of brake orive.  Subsegquend falure will Sause one of mare of the following to soour,
1) Whan bacioup drive is selected the brake cument samsa reslster (F318) will open sirtult talking a losa of computer supportad and direat
drive odies (o the failed mint due to the backup selsd being shoried bo Grake bus or main bus, (29 AN joinl brakes wil be (ReT when Riled joint
in driven it Direct duw to brale buy being shartad ta maln bus, or (3) The backup refay and backes commutiton ana aoiivated causing a backup
iy BITE when the brakes am QFF dus to tha e backup ssiactad ine being ahored 10 Mg brake bus OF main bus.

Mo atfiect undidl subsegueent faika,
Fedundand dioda.

letertion Rationale

Deaign:

Drecrate wemiconducion devicay are v to at lewsl the TX level of MIL-5-12500. Semples of al procyumed |ohsdats codes ars subjecing
o cestrycieg phvsical anehysss (SFEA) 1= warly the integrity of e manufacturing procaeses, Faricle Impact fose Cotection (FIND) sCreening
i porfomed on micrecntyila, o ord diodos et dhe Mowitad o o package with an intermal cavily constnuction. The purposs of the tesd =
o detec] Knosa partis s o e peckags, LsUaily resulting from the assembty process,  Device stress evets are denned in sccorenoe with
SPAR-RME-PA D03 and vanfisd by design review.

T SFA board b fabricatad umng Sarfece Mourtt Tachnaiogy (SMT). This is B FWE exsamoly bechnciogy n which ths componsnis ane
zoidered to the soider pads. on the surfece of e PWWE, The dighifind Sl b T Wi e hrmiigry o bo el the parts on the besard b b
Mona Canssly packsd, 1o raducs 1o oversll volme snd waight of the mxssmibly.

The sosemily rocecrs b highly suiomated Tha parts sre mounted on the boards using & somputer controlled “pick and place” machine, The
subaquaT: xsldaring operation i performed Lming o bt furrss, i which th tirme and ternpevature hermal profie Ul the PWE asgembdly i
exponad iw b tightly merirole] et optimized bo snsurs propid pan scidering sttechment. Tihe axsembiy is manuischored uder doduomented
procadures and quality comtrels Theets ronireks afe saceneinsd Simighoot B 2assmbly. irtpedtion and tesling of the unt. This nGpaction
G hygies. wokikadp, Sampanent mourting, soldoring, and sonfemnal coating ta ansure that it ks in agoordance with the NHE 5300 atandrds.

Tha SMT Ling uses for e SFA PWE sttembly s unaondons 3 Ul qualification program, and assembles producsd on this Ine ana weed o
othar apscs Frograms.

Thie dirtait Baard Satign Ads besn reviewad to ensuns sdeqisahe conducion witth and separation and to confirm apprapriste dirmermions of
saidar pace and of component hakd previsions. Pars mounting methods ane cantrolied in accondancs with MSFG-STO- 1544, MEFC-8TD-135
gried SASD 257751, Thedbe documents requine approved mounting methods. streas rekief end componmt securnily.
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Test ‘
QUALIFICATION TESTS - The SPA is subjected 1o the following qualification testing:

VIBRATION: Eagh awie of the QM s subjacted to Flight Accaptance Yibration Test {FAYT), Qualifeaimn Accapbance Vibrgtion Test FOANT],
and Qualsficgtion Vbrtlon Tests (QVT) w accordance with the SPA Vibwation Test Procedure (S25508). Tha level and dursdion for FAVT i@
per Figure £ and Table 2 of 26586 the kevel mnd duration for QAVT I3 a8 per Figure 7 and Tabe 2 of BRGESEE; the kevel and duration for QYT
as per Figure B and Table of 826586, Al tha and of |he Hhree SUGCESSVE fandom viertion test in each axis, bath direstiana {+.) of sach of the
s i3 Fubfscied 10 & SNOCK pukse best s per Figure 3 of 826556,
THERMALAAC UM M TWVAS Test isn accordance with Figure 5 of Iha SPA TWAC Tesl Procedure (HZ2E388). with ful
FunctionalParematnc Test parfommed at keviis of +50 degress © and -39 dugreaa O, and non-aperatiog at -S4 dogrees G The Cualification
VACUUM lavels during TVAL m 1 X108 borr or leas. Tha tobal teat duration i5 T 172 cyches. Tha QM 5FA is Subjectad 10 3 minimam of 1000
halrs & life testing and 1000 powasr On-Off sycles.
EMC: Tha QM Is subjerted to EME Testing (tests CEQ1/CEQY, CEQ7, G304, CBOZ, G506, REOZ, RSO?, and RSCSEY in ameantanea with e
SFA EMC taet Frocedure {B26477) based on MIL-STD-4514,

UNMIT FLIGHT ACCEPTAMCE TESTS - The FM SPA is subjected to the Tolowing Bccapance Bating: :
VIBRATION: FM Acceptanca Vibration Test (AVT) in accordance with the SPA Wibeation Tesl Procedurs (S26596), with (mml and duration as
per Flgura £ and Tabla 2 of 32858,
THERMALWVACUUM: FM TVAC Tegt i in accomance with Figurs 8 of tha SPA TVAC Test Pracadurs {ENZIEY, with levels of +49 tdegreas
and 23 degrees . for a duretien of 1 1/2 cyten. The vacuum heveh during ACCAptARCE TWAC Teat n 151075 torr o less,

JOINT SRU TESTS - The SPA is tested a5 part of the jeints {ambiant and vibration tests anly). The ambisrt ATP for the Shouder Joirt,
Elbow Joint, and Yyrisl Joink are a5 par ATF.2000, ATP.2003, and ATP.20065 respectively. Tha vibration test for the Shoukler Joimt, and Efbow
or Wrist Joint are e pac ATP.2002, ATP. 2004 and ATP. 2008 respactivaly. Thiough wire function, cominy and electircal matation teals are

perfomed par TF.263.
MECHANICAL ARM REASSEMBLY - The SFA's lninis uhdange & mechanical am integration wtage whre elecirical checks are perfommee
per TR.2007.
MECHANICAL ARM TESTING - Tha sutgsing spft-arm is configured on the Stronghack and the Manipulator Anm Checkaut i parfomas
par ATP1932.
FLIGHT CHECKOUT: PDRE OPS Checkaut {all vahicles) JS& 18087, ‘
inspection:

Units are manufactured under docurmented quality coftiol. These controls, ars ssrcised throughaut desin procuremant. planning,
receiving, proceasing, fbrication, assembly, testing and shipping of e umits. Mandalory inspeciion poinls ame employsd at vanoys stages of
faprication, assembly, and test, Sovernment source nspectian [ imvaked st various cortro) lewss,

EEE parts inspection is performid as required by SPAR-RAS-PA.003. Each EEE part = qualified at the part [evel 1o the requiremants of tha
appdicable spectfication. Al EEE parts arm 100% scraened and durned-in, 25 2 runimum, me requirsd oy SPAR-RMS-PA 0%, by the supplier.
CP& |g perfamed a3 riquinad by PA.COY on a mndomiy sslected 5% of parts, maximum 5 gieces, minimum 3 Fleces for sach kot numbsar/cats
code of pats received. ANl cavity davices ane subjected to 100% PIND. Wire 5 procured to spaciization MIL-W-22750 or MIL-W-81281 ard
inspeated and tasted ta NASA JSCMBOBD Standard Number 554,

Recefving inspechorn yarifies trot mif parks recaived am-aa |dentifiad in the proc.ceve documants, bhat o phyekeal darmage s coqurred to
pans dunng shipmant, thal tha reetang documents provide agequate Rceabiity information and acreening data cisarly identifies acceptabie
pars,

Farts are wrpertad throyghout manufscture and sessmbly 85 appropriste to tha manufesturng stage completed. Thesa rrapection intiede;

Frrted gircyit boand ssetion for feck separsdion, damage and adequacy of plated hrough holes, component mourting inspection for
CRTRET SCIOANNT, WANE HOpInG, atrapping, alo. Opanabars Ans inspechors are aned and carbified ta MASA NHE S300.4{34-1) Stardard,
Conformnal coating Inspection for adequate procimaing ia parformad wsing uftrawolst Iight techniques. F.C. Boses irhlation nepection Ingices
checks for comect board installation, alignment of keards, proper connector cormact mating, wine routing, strapping of wires i, Fost F .G
Sxpard irakalkation inspecioon insludes ciesnines and workmanshlp (Sparpovernment rap. mandatary wsseston poirt].

Una Pra-Accaptancs Tas! irckpemction, which includas an awdt of lower ter Inapection sotpletion. o budt conflguration verfcation to s
oy e [rrendatory inspection poirk). A unk Tast Raadiness Ravtew (TRA) which imduses werificrtion of fest permonnel, test doguments,
bkl et bl ibeatianAnalidation stahas and handware ponfigurdiion ks conwened by Q14 in conjunction weh Engineenng, Rekanimty,
Canfguratinn Cosrel, Supplsr sn applicable, szl the QOvEmmant représantitiva, prior to tha st af ary formnal teling (Aoceptange or
Chmrfication). Uni vl Acchptancs Tastng (ATF) incildes ambient performance, Hharrmal and vibrtion tecting | 5panpuwemmant rap.
mandabory intpachian paint). _

Irmegnation af uni o Joim SRU - Inspactiors ncluge gounding checks, connactons for bent or pushbask contects, visl, ceanires,
intarennect winng and pover up st L the appropriate Joint inspaction Test Procedure (ITP). Jaint leval Pre-Accaptance Teest inspechon,
incruces mn sudit of lower bar mapechon compisticn, a5 built configuration verfication te 2= design efc. Jsint lavel Accaptance Teating (ATF)
incluciiet, arvituenk s vibration Eetng (Sparigremment rep. mandatery Imspection polnt), _

Machanical Arm Reassembly - the integration af mechanical amm subassemblies to form the assamblad 8, nspections are performed at
mach phase of infegration which nciudes electrival checks, through wirig cheoks, wilng muting, merface connectors for bant or pUshback
cortacts wtc. Mechanical Arm Testing - Strongback and flat flaor ambient perfornancs teet {Eparigowmment rap. mandatony inspection

OMRSD OfMing: ione unhl subsaquet fslure. Lpon subsequant Feilure vty Direst Drive capabiléy.

H 1 :
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. OMRSD Online  None,
InstaBation;

OMRED Qnline  Mone until sulaequent filure. Upcn supsaquent faikune venfy Direct Drive capabiity.
Turmaraund:

Ecrwan Failure: A: Ehanl sireuit cannat be detected bacalgss mdursdant hardware e ap garles connecied and are mot navEuary inatmmrw;i,
B: Bho cwreuit cannet be daleched bacauss mdundant hardware items ane sones connacted ang are ot ncivually nEtrmenied.
2! Paas

Crew Traindng: The crisw will be thifed bo aways absere whsther the arm i re3pOnding property Lo commands. IF | |s0't, apply brakes.
Crew Acfion: Hone.

Operational Effect: None. Arm will nert stop sutometically after a subsequent failute, Unannuneled.

Mizzfon None.
Constrants:

pprovals:
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